Aim: Elderly physical abuse (EPA) is defined as injury or assault to or the restriction of an elderly person. Although EPA is an important social problem, its diagnosis is difficult because of tendency to cover up the event. In this study, patients aged 65 years and over who presented at the emergency department (ED) for forensic reasons and in whom physical abuse was suspected were examined. The aim of this study was to raise ED awareness of EPA and thereby to contribute to treatment plans for these patients in the ED. Methods: The study was conducted over a 4-year period between January 2013 and January 2017. Patients were selected retrospectively from the hospital information system according to the following criteria: (i) admission to ED with trauma; (ii) aged 65 and older; and (iii) evaluated as having forensic trauma by an ED specialist based on either the patient's history or the specialist's observations and suspicions. Results: The patients included 80 men (69%) and 36 women (31%), with a mean age of 73.92 AE 7.08 years. The length of ED stay was 0-1 h in 27.6% of patients and 1-6 h in 46.6%. When the causes of physical trauma were examined, general assault was seen as the most prevalent, occurring in nearly 63% of the patients. Conclusions: There may be three conclusions for the current study: First, although EPA is a rare problem for patients referred to emergency services, health professionals should be suspicious when examining patients 65 years or older because of the difficulties of diagnosing EPA. Second, in patients with no history of suspicious trauma or suspicious radiological imaging results, EPA is also common. Third, because of the undetected EPA mechanism, patients should be examined forensically in suspicious cases and deaths.
INTRODUCTION
In Turkey, as throughout the world, the elderly population aged 65 years and over is increasing. With increasing life expectancy, the definition of elderly could change in the near future. 1, 2 Elderly abuse may be defined as emotional or physical violence towards the elderly or poor treatment in the form of neglect. 2 Although elderly abuse has probably existed throughout history, it was first defined in the medical literature in the 1970s. 3 Sexual abuse is one of the most studied forms of abuse related to the elderly throughout the world, but the number of elderly forensic trauma cases continues to increase. 1, 2 Elderly abuse may be in the form of deliberate harm to the elderly person or neglect of their personal needs. 3 There are different approaches in different countries related to the diagnosis and reporting of elderly abuse. 4 Despite different data related to the incidence, elderly abuse is estimated to occur in between 2.2% and 18.4% of patients presenting at the emergency department (ED) depending on the country.
Abnormal signs, symptoms, and injury forms may indicate that a patient is a victim of abuse. Flesh wound, cuts, bruises, burns, pain, depression, and dementia determined in the elderly in the ED could suggest physical abuse. 3 However, in most cases, it is difficult to differentiate these symptoms and complaints from the normal signs of ageing. 2, 3 When a health-care specialist suspects abuse, the case should be reported to the relevant authorities, and then the safety of the victim should be ensured. This study was conducted among patients who presented at the ED for forensic reasons and in whom physical abuse was suspected. This study aimed to emphasize the problem of physical abuse of the elderly.
MATERIAL AND METHODS
Approval for this retrospective, cross-sectional study was granted by the Regional Ethics and Planning Committee (Kayseri, Turkey). The study was conducted over a 4-year period between 1 January 2013 and 1 January 2017. Patients were selected from those aged 65 years and over who presented at the ED, were evaluated as having forensic trauma, and were reported by the hospital to the police and forensic units (n = 983). Patients were selected respectively from the hospital patient information system according to a flowchart shown in Figure 1 . The diagnosis of elderly physical abuse (EPA) was made based on either the individual patient's history or a relative's history, as well as on the ED specialist's observations. Afterwards, a definitive diagnosis was made by a forensic specialist and reported. As only cases of suspected isolated physical abuse were to be included in the study, forensic cases of traffic accidents and workplace accidents were excluded first (n = 798). Patients were also excluded if data were not available (n = 12), the injuries were alcohol-related (n = 11), they presented at the ED only for a forensic examination (n = 23), they were a prisoner or under arrest (n = 4), there was insufficient information or missing documents (n = 12), or they had multiple records (n = 19) ( Fig. 1 ). After the exclusions, a total of 116 patients remained for evaluation in the study. The patients were evaluated in respect of age, gender, the ED unit at which they presented, time of presentation at the ED, length of ED stay, length of hospital stay, number of presentations at the ED in the last 4 years, and hospitalization and discharge status. Patient diagnoses and the mechanisms of physical trauma were examined, together with whether there was a history of suspicious trauma and whether radiological imaging was used.
Statistical analysis
Statistical analysis was performed with SPSS (IBM corp Armonk, NY, USA) for Windows version 22.0. Continuous variables were stated as means AE SD, and categorical parameters were given as number (n) and percentage (%).
RESULTS
Throughout the 4 years of the study, of 3 268 389 presentations at the ED of Kayseri Training and Research Hospital, 103 129 patients presented because of trauma; of these patients, 16 337 were recorded as having forensic physical trauma. A flowchart of the patients included in and excluded from the study is shown in Figure 1 . Ultimately, 116 EPA patients were included in the study-or 0.0011% (116/103 129) of all trauma patients.
The patients included 80 men (69%) and 36 women (20%), with a mean age of 73.92 AE 7.08 years. The age distribution of the study patients is shown in Figure 2 .
In the ED unit where the patients presented, 109 (94.0%) presented at the trauma unit, 4 (3.4%) at other units, and 3 (2.6%) were admitted and followed-up in the resuscitation unit. The time of presentation at the ED was 0000-0600 hours in 5.2%, 0600-1200 hours in 3.4%, 1200-1800 hours in 37.1%, and 1800-2400 hours in 54.3%. The length of ED stay was 0-1 h in 27.6%, 1-6 h in 46.6%, 6-12 h in 14.7%, 12-24 h in 6.9%, and ≥24 h in 4.3%. The mean length of hospital stay was 0.26 AE 0.60 days. When the ED records were reviewed retrospectively, these patients had presented to the ED a mean of 8.22 AE 7.36 times in the previous 4 years. With regard to outcomes, 84.5% of the patients were discharged from the ED, 11.2% were hospitalized for treatment, and 4.3% died (Table 1) .
When the causes of physical trauma were examined, general assault was seen in nearly 63% of the patients. The first diagnoses and areas of trauma are shown in Table 2 . Head injuries were diagnosed in 8.6% of cases, extremity injuries in 8.6%, falls in 4.3%, lip injuries in 2.6%, and stab wounds in 2.6%. Firearm injuries, nose injuries, eye injuries, ear injuries, burns, and foot injury were also observed as isolated traumas.
In the examination of the mechanisms of physical trauma, 23.3% of the patients had been punched, 23.3% had been attacked with a gun, 12.1% had been struck by an object, 9.5% had been kicked, and 6.9% had been strangled (Table 3 ). In around 25% of patients, the mechanism could not be determined.
Radiological imaging was performed at the time of acute injury, and the records were examined for the images of previous injuries.
A history of suspicious trauma was determined in 10 patients (8.6%) ( Table 4) . At the time of first presentation of these patients, the trauma was not accepted as having forensic causes; however, based on later findings of suspicious trauma, they were accepted as forensic patients. Radiological imaging was performed for 96 patients (82.8%).
DISCUSSION
Neglect of the elderly may be defined as knowingly or unknowingly denying the needs of an elderly individual, not taking responsibility for their care, or causing emotional or physical pain or anxiety. EPA is the application of actions made to an elderly individual by a caregiver or trusted person using force that causes bodily harm or pain or leads to incapacity. Actions may involve physical restraint, forced feeding, or confinement to bed, as well as kicking, slapping, pushing, hitting, shaking, beating, or the administration of drugs with bad intentions. 6 Therefore, EPA is judicially evaluated as a crime against human rights and specifically in around the world. Several studies have shown that elderly patients are most often physically attacked by a family member. Physical abuse crimes have become a societal problem threatening elderly individuals throughout the world. 3 Studies in recent years in particular have shown a rapid increase in violent crimes. 1 In our country, Turkey, crimes of physical assault constitute approximately 3% of all crimes. 7 According to the US Centers for Disease Control and Prevention, approximately 500 000 elderly individuals were diagnosed with EPA in the USA in 2013 and followed-up. 2 The increase in the elderly population has brought not only age-related diseases to prominence, but also abuse, particularly physical abuse. Due to societal pressure, these patients hide abuse because, for example, it is difficult to prove or it is perpetrated by a family member. Based on a small proportion, around 5%, of all abuse cases worldwide, 5% are estimated to be reported as involving forensic trauma. In a study in France, 756 sexual abuse cases were evaluated, and in 57% of cases, the perpetrator was determined to be a family member. 8 These factors mean ED staff need to have a good understanding of EPA patients. In Turkey, EPA patients present frequently at hospital ED. 9 It is important that these patients are separated from more routine patients. In the current study, the patients diagnosed with EPA constituted 0.0011% of the total adult trauma patients presenting at the hospital. This very low rate is reflective of the difficulties in diagnosing EPA patients. As the treating EPA patients requires a long time, good and efficient co-ordination with care centres and other units related to care of the elderly is needed. The current study was conducted on patients aged 65 years and over. In a study by Ghodousi et al., 10 the elderly population was defined as those aged 60 years and over, and the mean age was With regard to the ED unit where patients presented in the current study, 109 (94.0%) presented at the trauma unit, and 4 (3.4%) presented at other units. Some elderly EPA patients referred to the trauma unit were referred for reasons other than trauma diagnosis. The four patients who presented at the examination unit were determined to be EPA cases. Several studies have shown that even if elderly patients have suffered abuse, they do not necessarily report it. 9 However, in the majority of cases, especially in physical trauma patients, diagnosis is made based on the doctor's suspicion of the lesions. In the current study, despite no history of suspicious trauma on first presentation, 10 patients (8.6%) were evaluated and followed-up as EPA patients.
When the time of day of ED presentation was examined, it was determined that patients mostly presented in the evening between 1800 and 2400 hours. The duration of follow-up of ED stay was determined to be 0-1 h in 27.6% of all patients, 1-6 h in 46.6%, 6-12 h in 14.7%, 12-24 h in 6.9%, and ≥24 h in 4.3%. The mean length of hospital stay was 0.26 AE 0.60 days. In addition, after the ED records were reviewed retrospectively, It was determined that the study patients had presented to the ED a mean of 8.22 AE 7.36 times in the previous 4 years. With respect to outcomes, 84.5% of the patients were discharged from the ED, 11.2% were hospitalized for treatment, 4.3% died. In a study by Rovi et al., 13 length of hospital stay was determined as 6.97 days and mortality as 2.36%. Although these rates are somewhat similar to those of the current study, it should be kept in mind that only a very small proportion of EPA patients are diagnosed or reported.
Several studies have emphasized the importance of bruises found during examination in identifying abuse of the elderly. 12 The location, number, and type of bruises are important in identifying EPA patients. 4 Danesh and Chang stressed both the importance of dermatologists in EPA diagnoses and the fact that elderly patients try to hide abuse. 14 A study by Ploeg et al. emphasized that EPA patients present at the ED with symptoms similar to those of other patients, 15 and Wiglesworth et al. noted that bruises on the neck and arms may be related to EPA. 12 In the current study, we observed similar findings in patients presenting with extremity injuries and isolated trauma. In dementia patients, there is no documented risk factor related to a diagnosis of EPA other than physical abuse. 11 After EPA has occurred, there may be sequelae in elderly patients that cannot be determined or that may be associated with age and remain hidden. 16 When the current study patients were examined according to the causes of trauma, it was determined that the majority (62.9%) presented at the ED because of assault. Assault injuries may be seen in all age groups, but if they are hidden in the elderly population, especially in those with dementia or Alzheimer's disease, there may be a mortal outcome. 1, 10 Lesions associated with isolated trauma should suggest abuse. 4 In the current study, EPA diagnoses were made as a result of forensic evaluation of isolated injuries of head injuries in 8.6% of cases, extremity injuries in 8.6%, falls in 4.3%, lip injuries in 2.6%, and stab wounds in 2.6%. Firearm injuries, nose injuries, eye injuries, ear injuries, burns, and foot injury were also observed as isolated traumas. 4 One of the most significant signs of EPA is isolated trauma. The type of injury and the location of the lesion are of great importance physically. The type, size, and location of injuries arouse suspicion in doctors who are knowledgeable with the issue of EPA and prompt them to suspect a forensic case based on the diagnosis. The most frequently injured areas are the head, neck, chest, breasts, and abdomen in elderly patients. In the next 10 years, the geriatric population will increase, and therefore, an increase is expected in EPA patients at ED. 2 Attention will need to be paid to several difficulties in diagnosing EPA. First, those who have been abused may hide their own condition.
Second, there may be more exaggerated findings than in elderly patients with chronic diseases (e.g. osteoporosis, diabetes mellitus, and hypertension). Third, the abuse may be hidden for cultural reasons, and finally, some patients may present weeks or even months after the event. For all these reasons, a physical examination alone is not sufficient for potential EPA patients, and they should be questioned about the mechanism of the EPA. ED staff and doctors should ask patients' relatives for their version of events and then compare the recollections between patients and their relatives. These questions such as 'Do you feel safe in your own home?' may be asked to determine whether EPA is occurring. And also patients' previous medical records should be examined, and any suspected EPA cases should be reported to the relevant authorities. To date, there has been no long-term randomized, controlled study of EPA. 15 Therefore, such studies in the future may make significant contributions to the diagnosis and follow-up of EPA patients.
CONCLUSION
There may be three conclusions for the current study: First, although EPA is a rare problem for patients referred to emergency services, health professionals should be suspicious when examining patients 65 years or older because of the difficulties of diagnosing EPA. Second, in patients with no history of suspicious trauma or suspicious radiological imaging results, EPA is also common. Third, because of the undetected EPA mechanism, patients should be examined forensically in suspicious cases and deaths. The suspicion of EPA should be kept in mind when treating elderly patients presenting at the ED. The mechanism of trauma should be fully elucidated and the necessary treatment provided. Moreover, the patient should be reported to the relevant authorities as a forensic case. EPA is a common problem in society, and the needed precautions should be taken by ED personnel. As several institutions may be involved in diagnosis and treatment, suspected cases should be reported. Throughout the world, the treatment and follow-up of EPA patients should not be planned as a medical treatment alone, but should include several steps to ensure their mental and physical health. There should be communication with the relevant departments for a safe care home.
Finally, there must be further studies, primarily in ED, related to EPA.
